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Abstract Of JP7085691 

PURPOSETo mutually use a spare memory 
between chips, in a semiconductor memory 
consisting of plural memory chips. 
CONSTITUTION:A common redundant circuit 10 
which can externally access to a spare memory 
37 and an external terminal 18 are added to a 
semiconductor memory 2, a region 80a which 
stores a self defective address of the 
semiconductor memory and a region 80b which 
stores a defective address of an opposite device 
2 having the same constitution are provided in 
the redundant circuit 10, Thereby, even when a 
defect of a normal memory of the semiconductor 
memory 2 cannot be relieved by a spare memory 
37 of the device 2 itself, it can be relieved by the 
opposite device 2 having the same constitution. 
Therefore, the yield of the semiconductor 
memory is improved, and since a defect can be 
relived, the reliability in the market is Improved. 
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( 2 ) .hlBiES^ t U ©iti§ t ffl S ^11^ ^ U i , ^ffl 

T. ±E7KVxm^*t±E^fiS7h*UX{C-a-r-5 iO 
T. 

0^«CiS|57HU'X4E®-r^?;?FBli:. ±iBii^^{*:^^ Ug 

(2) ±giE«^t'jo4!l^JCfflt.i5^{|^^Ut, 

(3) ^RS7H^X*^*7'nif^Ab. g^Di^^A^ 
n^c±i2^|ii7 H k X 1 7 H PXffi^ t ^-ikJtilJ b 
T. ±157 H 1^X«<^36«±IB^SI7 H C-af 4 

'JT«8lr-rSfc«)0^P67HWXSIBft-r«.«J«t. ± 

^R57K^XSr|B1fr'5®i^i:®jl5:^*±tSyDy^A 40 
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0 7 A/JtiJasi:: ^ A s nfc^RS7 H l^x 
2 t«j©«jsijsm kmkWfi^m%(r>-:f 
BfC*ViT. ±f3Ji:fiSJ?IiIl«S©yni^^A/itt!l[g|5© 

SB. 

•rs <!: ^^fit-r^*^^ ^ u £S, 

1 1 ] Wm. 8 IB«©#»«:^t ^ U SBCfeVi 

T, ii6^ffi¥T&5m2®4^^#:^l^U©:/n^7A/' 
htS^fi?{C:feViT, ±fHmi©¥^^t^^tU©^S57HU' 
X*ti1.g|57HPXt-ab. A^^^I-gg^T^^frbfc^^a 

rtl5^fll«l®i&9i''«jp!Wg#fl:sn-5«^c, ®2© 

2] W*«7HB«®¥^«:^*USStw;feti 
T, ^l®*««:;t^>J©^SI57HUXd«A:^$n, % 

1 ©iis«#>(^ U ©5Ega«|ilK»*j©B 2 ©^gs^pit 

'J®^1iiS*ffitt-r^7 7^yk'-> hwifffiTJi^^^fflT* 

s^^. ^2®^|i©*^pit'jtt^®ifs®m^<i®iu* 

*o||2®iii^#;<t'J1?7HkX®-aifcli! 

3] lEIS©¥«fl:/^'Jgfit^ 
V>T, ^2©^Ji«^;l^'J©Slfei«rffi^t/i5Sl©iji 

t u ^^li^&gtt-r^B>f;£ffl©»^*iA;^ ^ 

n-5t. ^2©i^^ft/^:U®^®;<tU:/D-y^$g 
ttS-tt. *oBl®Ni«*»:^^'J©iE«^^U:?"a.;/i? 
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tM*a 1 4 } m-m 1 3 E«o¥«f*:^ ^ 'J SBIC^fe 
[»*«15] »*ia3iEi{(D¥#«^>^tUgeC:fel> 

B. 

{mim. 1 7 ] 1 fe L < 3 is«0#«^*j^ t u 
1 9 ] m-m 1 b < tt 3 ^ u 

^^■^ht tm€®*^<*^^t 'J ®^R5«t?s&^ji-rs 
*>JSB. 

Stt, ±^tU®^^^^l ®¥^^t:^tUi:-r^®g 

^7-7. mm 1 ©¥i»*jj^ t u \zm^m 

2®*«^*:^^ij®^ii^itij:/ayj^;&SttU 

1 ®i|i^#:^ ^ >J ®«!t??rfr JFSLfc^J^ffi^^^ 2 ©^i^^ 
flc;itU®^-ffl^^:'J:/P>yi'{CJBi>:iiJ!3STSaffiS: 40 

n-?n®±tfli|s««:^< ^ u *«wr -5 t * t -r 

(tt*J«2 U i«*fl2 0|B«®^|i#fl:^^UgBlC* 

'J h b^(fi*^«-r-5««E*i>^< 1 1) 1 :p 

*-r^ <!: &^S<!:-r^#^«:>i t 'J SB. 
l»*«2 2) s»*«2 letro^^^i^^^UgBic* 
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y ®ffis«j?F tMfS-rs^ 2 o*^{*:>^ t u t, Hx- 

■r^¥^«J>^t'JgB. 
[i»*fl2 3} tt*JB8tB«®¥¥fli:;*tUgBlCfe(,i 

^fi67HUX®fflStilSr®fc«>, ±121:3®^!.®^^ 

=ftZ. ® ¥«*t:^ t 'J ®¥»fl:^ ^ 

mim 2 4 ] g|:$a 1 1> U < »3»$5 3 IBtt® 

>itUgBlc*3V^T. ^Rl7Hl/X®fflSi[igf®fc*, 
±12^ 1 ®¥«(^^^ 'J®A*«i^=bK (idi^^a^t) 

b < n.xasij^^'f-tmLmmdim 2 ®¥^^*:^ t u ora 

[W*:12 5] lt*J«8E©®###^^'Jg«lci5i» 
T, :^S87h*k;^®fiSil^«f®fc«)®±tBn8i5a^Ji^ 

[^Bj®»ai?sfK?Bi 
cooo 1] 

m^\zm. mzmi(D^-j-:f^mmr^^-^>(t\i 
#«:^^'jgBJcgi-rs. 

[0 00 2] 

,s®iii^#:;<:eugBtc:3ViTiKBj-rs. «e*®¥^«: 

®?C;S|Hl|fSiOi«&S, 

[0 0 0 3] C:®0t4. #|ll¥l-269299^^a{:IBii3 

RB&S Steii biE«;< t'Jt^«>^t'J07Hk7>t>L 

[0004] 

[!«Mdt«ftu<fc5fr5Siya] b*^b?a:*»^, «#ia¥ 

l-269299^^^CiE«®feil5T«. ;**U#-H. 

^f3\zim\ivv^w.^-t^tcmmLTzi'^:f.=t 

il>-r-5e:<!:. *fe(tJDtfcxA'f;^gt®iiinT?{f*tt# 

[0 0 0 5] liE*®mft®¥##^t'JS@tt5^ 
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[0 0 0 6] ^^m(Dm\i±m^^&mxmmtfs.5 m 

[0 0 0 7] 

>Jg*(2)ti3l,iT, C(Di^«{i^^tU^S(2)<&#|^ 
■r5mi®#«#:;<^U0iES>^*'J:/n2/i'(3 6)® 

«>ltU(3 7)A\ ¥««:;<nE'J»B(2)$«J$-r5^». 

ascfjaito-feffi^ffij) com 2 t u ©i^it^t^ ij 

(3 7)A»;£S$;«»f-r5jtfiaiRi5i?s(3 ±12^ 

D^7A/JtK§S( 1 6)(D^B§7 Hl/XtE1SeS(8 0 

{%2&)b. m^mxibmm-itt^%m2(D^m- so 

K(8 2b)&#j)D-r^)Ci:^&!|$®i-r5. */S:mi©¥ 
^^p^^'jwy^i'ty K8 2b)CDtfl*(8 2)tt5tS 
S»?liI?S(3 l)tA;^3n« ^l-gU^i^d 8)*ve,m;f33 

ns, -ew^gK^i^d 8)tt^2(Dii44?{^^t 
U(2)®^i.g?«-T(i %)tmmn^. *^m<o 

u ® ( 1 8 ' ) \mtsii(D^ y -/m^mn ( 2 3 ) 
i K) ^^^ntcm^ y -/^mn (23- wm-^n 40 

i * u :/'n y ^ *«ettfl:$ ns 1 1 fcH 2 

it$«jss:#su. ■jLm\z^^-^^mi(D^'m-^=t 

'J ®iF.a:jl t 'J :/D «; i7 1 ^||;)( =ti)'fnyi; RZff^ 2 
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K *fc^©JgTa'^75"i//ft!it)mtl^{C'gMU. IE 
^;ftitffl5tt^ hf > t^i^ t y H t) L < « 

U Ttt. *^!5^-5^«5«ai^ S V c c t) K tiV s s CSitt 

'J mm\tmL\,^%&m^<o^mzi. o s/hoffiffliijn 

[0 0 0 8] 

[fpffl] *^M©f^gW/asiJiS}^ffi(0i)Ttt. 5^7-/ 
mxnKm^mt-r^^tb0yyif\^vh(8 2 b)T? 

tt, 'J i^XT-AlC^feViTlg 1 ©^j4«{^£pl t U ( 2 
gE©^^:'J®^ffi^«r03©^5:|i(l7Kl'XfiA, B. 
C. DmS)<Di:o\Z7MzmoTctVX'h. m2<D^^ 
^ft^ t U ( 2 ) K:^fi||S©#i*gA«*5«^tt, ^ 1 ®¥ 

% ^ t U V X X A ^ U gS^T©iE«/ 1 U 

;/ ©^|i(8ie«dt^T©^il^ t 'J y ©iE# 

[0 0 0 9] ^mMo)m(Dmmmmm i o)-r 

'J ©^ffi;)t t U :r n »; (om^itmmmmizfSii It 
tb, ^2©¥^{*:pl^UO^<i^t^U©7i7-feXl^ligtt 

[0 0 10] ^^\zmi<Dmmm\z^^t, vv^My 

h(8 2a. 8 2b)*t^l©#i«#^t^U©iE«;<t'J 
i7 % t < «^ffl^* U i7 1) L < ttm 2 ©i|i 
^ U ©^<i;( ^: 'J :/n >;/ ^©V^-fn*^ 1 

$-a--50T->XxA©t^g«etSr«];tS 

-7^. 01 0©lliS«s|lCj:*t. mi©#^^*^><t'J© 
':^«?m^t^ 2 ©ijiiif^^^t^ U ©«#5^';/ -/Stt 

(i^*t-iBrKaett^b$ns*i. ^©an77yk'-vh 

(8 2 a, 8 2 b)*tmi©*^^^>^*U©iE^;**U:/ 
□ y i"b U < tt^ffl ;< * U :/o y K am 2 ©*^ 

€ u ©^^ii^t* u :/D i7©vi-rn)4> 1 o*a«« 

tt^ii-S©T, 0 1 U i-X5^A©?BS«t!g 

*^§g©^e©ffl©BWRi;ir« 

[0 0 11] 

\.%m^ £iiT. 0iB*#JigcLT*isia©iiig«i«4p 

[0 0 1 2] 0 1 tt^MIBW^^fl^^^^rU^fica-feS 
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[0 0 13] aiic^t^T. iwm^wm^^n^ 

^ctU :/n s/^ 3 7 ®^fil«i^a#J-r?>fc«>fr^^R57 H 

tklSigp. 3 i«iE«>t^u::^D-;;i;3 et^tS^tU:/ 

P i7 3 7 L. t U 2 Ol^lgP® 10 

55i:Sl!l?llI(Sv 1 0 W^n ^vh/^im 1 6 tJtfi 

SJ?I1K3 1 T-«^5n5*ffljL:SI5IK^^-ro ^^tc 
1 6*^^aiA$n-5, 8 0 attiB©i|i«^;<tUga 

m 1 0iii«#:p^t ij (nmtm^hn.^'^ 2 

e. T'n ASnfcffi^©^:S87 H U-Xia** 
■r. 8 2 a«^10*«^*/^U0^tl^tUS 

'J ©S»ffl* taSiS 2 ©iji^/t ij 

•rS^ltU^l^ff^. 2 3«^<;':^S»?fS^, 5 0a^ 
JS: < 1 1) 1 ^ ffiH, 1 8 \m%m' 

2 Sa^^i'h^y S8 2 a. 8 2b?r=btlr 5^7 

2 7(ira«(c:^ji^t>J::'D.yi7 3 7^£ffitt$-B-s 

3 4 (j^i-gKAtii* I /on^^n^n^-r. 

*®5CSI1!S 1 0 tte^T0[HlS!SfcL< ttffitti^lcj; DM 

igts. mji^Wh 1 0 tt, ^nisosKit^ 2 6 1 

iEa;>^ t 'J :/n >y ^ 3 6 Rt^^ fll^ ^ U y 3 7 © 
■€-n-?noett^2 8. 2 7*ai:^7U ^{l:;t^'J:/a 

•y 3 7 ©gttl^tiiEa^ t 'J :/P .y 3 6 ?£l^fi§ttft 

^RS7HW:^ffl8 0 a. BObtln^tT, ^n.<iL%\ 
tf^ySl?«J*3n-575i^t«;/h8 2a. 8 2 b*t-5-n 

[0 0 14] 03(3^RS7KWX<!:77y0«3|^^-r. 

sittw-rs. 2|EiijgCTTttfifii*giM-rsfc«)fi!fiji. 

;*^'Ji:1--5. 6 a«Ml&i;M2lc43tt^gE 

©HI ©*iS*^pt^ UM 1 O^lpC^rU^FB^S^-rfe© 
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f21S-ri>^i®*> e>;i 0. 16 bUM 1 RCXM 2 JC^fetj"^ 
IS? 2 0i|i»^t:;< t 'J M 2 ©^#^1 1 'J ^MS^-r 
t>©T*0. ±Cfi^©^|SlS7HPXffiRl^7 7i^tr7 

h<£i2ii-r^ffli^*>^&?>, A~F(r 0" , " 

1" ©2ffl-e^$n*^RS7Hk;^fl, XttH>h'5^7 
" 0" , " 1" ©Vi-fntfeSK ZQiVvif 
bfyh8 2a, 8 2 btt^g57HUXt7'Di^7A3n 
/t^|iiS7 HW;^t©-S[itt!l!ife«* 'btc±^$n-5 
*\ ^»^S|7 1-*VX©|Bit^tr7'Di^7ALTfe^. 

UTt>SK i^*7^5*'f>yh8 2btt. 77i^*^ltf 
V h©«^, M 1 ©ffi^C^ffl;** 'JSIB 1 6 bOfi« 

t-r-/ai^7 A/JtiifgS 1 6 ;ci3lt^^«iSB7 K WXtti 
7 5 ^tr 5/ h ©li«tt, 0 3 5 fcS 1 © 

iii^^;<^:iJM l©gH©^tt>^*USWl 6 atc:feli 
TA~D*r 1" . %\(D'^mW:^'t^)u\\zm^% 
2(H^mi^:^=^^U2a>^m^'t^)^m \ 6 blc*5V^ 
T. Q. 1". ifcH>h^r7fflX[r5^UTtt" 

0" fr-5. *9#A~D©8 2a®" 1" Uf^lO^m 

UM 1 0jE«>l* 'J©^RSlf>> V^^KD^mH^ 
^^:'JMl©?'ffi^^'JTii?^rU(§B«l2§), ^#Q. 
R©82bO" 1" ttM2©A*51,TMl©iESj>t^:'J 
O^R5»f y h SM 2 ©^fii^t U ■e«J?6p-r-S7 
^(ffl¥l5[gSF). 3 5{C8 2a. 8 2b©" CttMlfc 
L < KM 2 ©^ffl;<^ >J Srfl-Cit^Sffti^Sffift 
t&*T. ■rja:fc%mi©¥##;*t'JMl©SE©;< 
^'J©^ti^<tU^Ml 6a®77i^8 2 a*«" 1" © 

M 1 ©^l-aSiffi? 1 8 tt#ffitt<^ffi-e* D . M 1 © 
^<i>t>JS:SJ?ett-rS. ^fc^l©i|4^«:;>lt'JM 
1 iCcfctt-S^ 2 0H^#«:;<^E U M 2 ©7-«;<t 'J ^ffi 1 
6 b077i'8 2 hir 1" ©»^, ^SBSS^ 1 8ttB 

i'3 6t^ffll><t'J:/D.;;i^3 7a*ffittfl:3n. S5 

»c^2oi|i«^;)i^'jM2©^fims^ 1 %tmv^)vt 

U^tcib, M2©^{|pttU;cHTS|5l?S*tSJiSttS 
ns. ;^i5. mio#«#;<^UMio^«|>^t<J^K 
(Dyyif8 2 aii" 0" t?ttjE«;*€ U :/n •yi' 3 6 
S#i-r5J:^»fp-r 5. ;i®77i^lfy h8 2 a, 8 2 
' b am 1 ©¥^^*:p( t U M 1 L < tt^ 2 ©##{1:^ t 
'JM2®yi"7— fe-:/tLTt>filffl$n-5. ;i©J;^;'S: 
^Ij^tt i o 2 ®#^^^^ ^ U M 2 t?tt^R67 H l^X 
<1E, F*t|*|gl5©^ffl^t'j-P«ar$n. *OBlOi|i 
#<*:;t^:UMl©^S57Hl'XttQ. R^Sl/py^A"! 
mtfS.^, C©ieil, Ml©^ISfi^A, B, C, D, 
Q, R©6*tM2©^RSilE. F(D27^tt:itl^n 
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^ U 2 * 1 ^i^ASftTt Ct\Zfi^. 

5^ f y h 8 2 b <£ 4 H <7 hiJlt> 4 

■yh82a. 8 2 b?&jiJnbT. mw^^^^^tUM 
1 1 m 2 0^|i^{*:;< t U M 2 Tiit)^ S E<>:ffi^®¥« 

^<Si:^^47m) h^. •€-0«^tt-€-©^B8)&^^oT'b 

A^Tt UTK^ 7 >y ->:i ^ ^ U -tr;!/© J: ^ 
S«ia.*Wtg;S3^i^^ffiffi-r5<h, DRAM-fe;><!:[^^ 
©fi^WaT^SlT K l/X©ffittiS« 8 0 a, 8 0 b t 

^5. ^©«^«>^ni^^A^^tC>t*bTii5«ffifi]jD^ 
©»ji*ilffll|Hl^?£^b. 0llA«^»^tt^^'J-CfJ. 
*»#:>lt>JSfi03-7>Hifi»^(*:5^TSiJffl-rs*\ It 

g^l-gS If > t < «#ji*iS5«ER]Jra©fc«>tcf{tt;t3j^ 

%fi©± 5 lcaE©«itilr©*»c»ffl-r-5«-&tt:/ni^7 
Aba:v>ai«im t)L<tt:/air7Alc<toT, 

m'f-i8m\^.\T 0" i:;fS-5<t9*!iffli$n. aefcL 

(WS I) ©i-5»c-:3©A-&<^itTffi*-aTTt>^ 

STts. *f6wnyDi^7A/tt«gsi e®:/" 
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JO 

;ini;:«^BS7Ki/XS;ii?ar-r.5nT>K© 
jilni t) L < a X A y 7 h X 7 ic J; i)-y-jH- h 
*n«air>, ::©&«), :^©«SSrSII6ttTfr«T4i;fc* 

^W?S;A-HX7-fcb< H^ffl^tt^ ^ 'J ©«;^»# 

CO 0 1 5] BI4tt¥««:^*Uilfi0^6^)'*fi»l*S 
•r. [g0ttlMlf!y hSRAM©5F#g|SIffi-eafeO. * 

ita5^j-Affl©pitu5^y:/as:D©^s&ii*», iffiaiB 

;<t'J?yy©ia*a^)L, 1 0 4a*fBMCi5i!j^ 

«5ia, 1 0 2(j«!*©7i:siii8S-r)st)^*>5^->:/5i:g 
m^\z^i>WL^m^^^n^rim-> i^hwsrams 

:t>5^yy5i:filiK©^BSiig«^lf|g*A»6*Ti60, ^ 

^ •J5'-yyB^E-©®ffl(c:it). 4 7 

#512*^)5:0. t3e*©:t>?<;'^Ji:ft|iI?S©ij*52f&Jg 

laUTtJS, ±iSttg^-;/:^©sj;s«i^»miift<^iiiS 
*i!cS^tJ«?|nIt6*Sc©Siifl:«4i^SiJ©T;5:*5% 7 

>i$^Lf3.=^y:rmiR\zm^xmm^r)(D{^±m^ 

^-&t)1t5«-g-©ffi©^>y 7^tt**©^«:RS7 H l/XSc*< 

in ©M*, ±iB 2 ^ >y ::^©ifi^ii-B i 2 *kt t fs. 
^rcib^-r»mxt^::t\z^io Sk±.\t^f(h^n':>:< 

=e')im?)-'Bt>-&x0is,fr^-mx&t), -e©ii^* 

[0 0 16] 05«0iic^-r¥^«:^^'Jge$ffiffl 

*®^1-9J^^ !£#iin t u i^;^xA^kUfc^^ u * 
a.-;i/'\®i&ffl«'j?*s. nHfcfeViT, Hitra-as 

T, Ei5^^ffl(.iT*f6?g©«^t»>f^$sftBj-rs. nm 

©1 0 Ott>^:'J^VJL-Jk 5 4tt^^;'J^:VJL-JP 
1 0 0 fcS^S nfc >l ^ 'J 5^ >y -^(D^Vtmrf 18(D^y 

:mmmt^m'!^mm, 5 e u mm 2 

©»^#:T-*-5;<t'Jif, 5 8tt;<^ U^i^a-JH 0 
0t^1.g6S@t©SiKiS^-efe0> I/O0~I/Oi 
ttMl, M2*«*Wr5 i + Hi®^I/Ofi^, 6 0 
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$ns, f^M2©Affi:^i/Oia^-r;&fe* 
I /oomp^'smm'^^/mmh-^n^. 3sic2 

tt, mi ®iii^ff^tUMl«^2®iii^fr>(^UM2 

|S(67 H ti1.gi57 H PX®-gtH:ISig«-?-©fe® Sffl 
ViTfeB:V^. ;i®^[i77i'k*5' 2 a, 8 2 b*tjfe 
oTt>)Q:<Tt>, ^^mt)fS.< t%±.m<D^3\Z-^it 

tW^^giJ^^tbTfcSK */t75yf-;/ ht)L< 
t U M 1 JkZSf^ 2 ® ^ U M 2 ©iSSSSStt-tn 

[0 0 17] 06ttHUC^f#i»^^^^'JSB2*fiE 

0© 1 8 a, 18 h\m^m=f: 5 4 a, 5 4 btt*a 

^mm. i/oo~i/ojttj +iffii©si/om 
%?i©«j)i*-e«#®#^ ^ u gfi 2 »c#a^ii^ 5 4 

a, 5 4b©2Si=^*jillUT5;it*<S5tS^5. ;i 

2\^yhtfif), Ml~M4®4?^>;/7'T^<iiS©** 
ftji^S^Tt. fia|^« I /O^^TfeS I /O 0 ttM 1 

~M4T*a{k3n?.. ■€-©«?S!iif^es*wicHi t 59 



i|#M¥7-8569 1 

12 

ffl^ t S M 2 ~M 4 ©i|i^{*^^ t 'J 2 0{5jn*^ C 
*fLT. ^if>m7\'UXtmmz-fU^yI:,fi^VT 

-5-©7 7i^f<y h8 2 b<£*a^ifi^5 4 a, 5 4b*i 
e>SaiU «i[jlfffi?T*^M2~M4©lOOm2©^ 
«**:^^:'Jtt-?-©77^'tfy h 8 2 b^T^n-H-r-SH 
tT^^SnS. ;i©ie«, ±ti^=EU^i^a.-MZ^ 
V^TK2ffl^&ajn-rs;i<?:T, 05l'Jt'-:i^;l.-:/F^ 
Tli5«ilTtS5^«;;:^icS4?.;/:^»'«lnn?^r. i^S 

[0 0 18} SI7«HUC*-r¥W#^*U8il2*ffi 

fflbfc|g4®^!l0ij&S^-ro I^HHEStll^ro^tU 

T. 07*fflliT*f8MO«jStilf^*Si?g'r-5. 1^0 

I /Ok«x-^©AUi;^ft^S:^LMl~Mnf;: 

*at;s:o. rn^ttA:^m^itB:»3®^*«sij©ss^t 

;iioTfeAV>, rJ:-eMl~Mn©nfi®;)ltU?'y7' 
fiftafc^HSiSi^l 8*SlSLTLi5. :i©«S*, 

•;/:/®^?Ri7H^xtt. mi<omi^)<=E')m<m2 

0^m»:<=E'}\Z^^^X. SVi® (n-1) mui^vZf 

iO^em-Ct^. TXx^>i^lCj;0l@>!r®?>y7' 
^1 8^:fM.T7i7-kX$nfci^. in-Dmo^y 

•^ifim-iSLmm^xmr nvxt^a^j^vi^^y:/*^ 

:f'jL&m^o)mmiz^tbm-&m(D^^mi^^^m 
u ge®^-n-en*te Eo^ ts^ u T@5fe LT 

«2SFLT*ViTfe^Vi, S^C«l©i|i««c;»l*iJMl 

©lo®^1.gS^^*^ ^m 2 ®i|i^*>t t U M 2 (0±X\Z 

->u 7>ii'esiTt?gfffl^®?"i/ :^«iiffl^^&esiLT, 

-/mtfi^m 2 ©^^#>l t 'J M 2 H 
U. 5t3tbTt>^K ift*. ±ffi«]«IC±.5v'XrAW 

$2^i^^tt. ^-:^i-Jn^^T®5^-y^^^n^n® 

^"flZi^'MmmLTcm^, SS,®/t'Jv'XxA||3ilc 

«>it'jv'XxArtT^i.g5>4^e,7^-txsn^i^. 4* 
oii-fis©!f$^^fi6«o#«*fi=u. ^rz4iQf-^m 

iDL^c^^. 6;1c®[^-'(4g1$)£^^|i|5!lS®l¥a 
7^A®<S^Tligi^W;S:?y ^i£*^t)-&^^@* 0 

\zmisatrniA^\ 

[0 0 19] ^8\mi<D:^ftm(D^mi^:f^=E*)&m^ 
i&s^vrcmsQmmm^^'r. nmz^\,^x. 01 ti^ 
-m\z\tm-mmii'r::t\z^ omm^mt^. 



— JW7— 
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0® 3 2 ttiE^;* * U :/P y i/ 3 6 ® Atb* I /0«. 

3 0e^ii>itU:/nyi?3 7OAm:^3i/oil, 12 

«AU1* I /0^3 2 tAW* I /OSas O^ffl^^S 

I /o^m^m. ^tz 2o\ti /o«)giAi5iK^^-n'? 

«^tU:/ny^3 6a:^«j>l*>J:/Dye?3 7©«Jil 

Oyi'S 6KSllSSnT0i5*<. R|^^:'J:/ayd^3 6 
lc:^R8*i*5«^tt*15i:fillK l 0 iZ^\,^X!Kf&7 H 

^ggA*;^ I /0^3 4B7^i^e>y h 8 2 a75t^ 1 ® 

•5«^. ^tl;;tt'J:/Dyi^3 7®Affl:^Jl/0«i3 0 

«^tt> ^2 0i{i^^>C^iJ®^ffi^^:>J:^a«y^3 7 

iES U a 3 6 ©-en-en® I / Oi^®ft^W$ 

ft*^fiM$n?). fiEoT, ^ti><^>j:/n>yi'3 7®7 

0. raS»C*tiT. 01t)L<«08i:ra-eB^^»Ctt|^ 

Sxxh^E«i6f*#®¥#(t:>t^'jge, eee^ry ^ 

7D-S*-r5SErXS«iElil?S. *&7 0tt-rXh 
fflTHUX. 7 4ttiaxXh<iEiE|5Ii^6 4®x;^hM 
5&/f?±l|®ffitt«^, 7 6 ii^ t U >y ^7 3 7 
SJ/iE^;^ ^: U >y 3 6 ©r:^ hSttfi^Sr-en^ 

^ti;< ^ U :/n y 3 7 ©>cl56 li <;/ h t) U < tt^«(R5«IS 

en^^n^w-r^ fcj6. 9y37\^v7.2 2tv-7.hm7 
t u 6 6 t {c±ee-n-en© ^ t u 

hffl7HWX, 7 4BSExXh«iE[sl?S6 4®xXh 
±^®gttM^, 7 6 «^ 1 U 3 
7 RX^WM:<=e') y'D y ^ 3 6 ©xX hS#.m#*-€-n 

■en^To *-rseT-xh#fE[HiK6 4^i^1.^K>^^:'J^ 

®m^6 6T7^XhgiETO®m**i#;i^ns<i:fiH4 
xXh«ffll(slg56 2fc:fe<riTiEa^t>jyn5/:?3 
6©rta57HWX6 8«TXhffl7HW;^7 0C»«rr 50 

— SJW- 
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^. ifcSST-XhiiiEIlI?S6 4T5!^L;t»!#fflx- 
^'Sl/O^OmA^l 2©^S?llCj;0Affi:'JI/O^ 
34. l/O«J0m^liI!S2 0, AW*l/OiS32* 

;i©x7.hTfi>^t'J®7-Hi|l'bU 

tTx;^M^mj&SI8U^»l?^5. *&^R87HP';^ 

ttgSx;^hiEiElHlSS6 4l:fB1iLT:fe<. ^tS 
U 14 I /O«0^X«ll 2 l'<t DAtil* I /O^ 3 
4«:i^fl|;<tU:/nyi7 3 7 O I /OigS 0 IC^O^ 

^yJU-t^. !i45>>;R&7HUX®E1tSE«^^ 'J:/d 
•y;7 3 6IC^RB*«a5^m U ::^n 3 7 S: 

fffiSU JIS*^te7HW;^*:/u^/7A-r5«2SD&i** 
toTfe^VJ, e-©S^ttiSr7.h^E|5I2S6 4lCf3 
li-r -5^817 K^XH-I^W?il2tea:;S^©t?'>;^< i: 
t>l:p©l/i^X^^^-rn«^v>i:a:t;^5. 'ttc^m 
ij :/n y 3 7 tiiES^^ t U 7 3 6 fCjt'^T 
-|ia!t/h«(@1?<65©-CSi®*»5*n3Sl 0 0%t# 
^, ^{i;^^'J:/nyi7 3 7©x;^hM^tfiSUT'& 

5 ~0 7 Ufc i 5 fcm 1 ©¥^«:;<t U M 1 ©^11 

mip^^ Liti§s^\tmm<of^ 2 ©*5ifr ;i t u m 2 
(D^mu^Mm-^^zt\zis.^, ^<r>mtt.-f. ^1© 
:e u M 1 g t 2 ©¥^^^ ^ u M 2 s #© 

?5/yi^g?©^SSii!«r^5felC^JgT5. '■k^'^X. 9^^^ 
?1 B&SttS-fr. ^2©i|iS«^;lt'JM2©^fl|;lt 

u tt«ia=*/^attt!iirgttLTmiiiu. m i 2 
®e-ne'n©^a%ftiHiss 1 o®yni/7A/jtti«igi 

6lCMl®^ISS7H^;^i:. M2®^ii«|S:7i'-feXT 
Sfc*©i«:isil7 H UXffisyn^^A >i/-rn«AVi. 

m^fflliS«^fe2bS*t, ±K^Rg7F^Xfiit*tctH 
It^ns. c:©J:3lciExXh#EiEfj<^tt> *-rffl>!r 

S8y6^P.aeT-X h«iE®}i*&4^^t, )!*©>!?©* 

u gfi^ffie^-ti--en-en®*^#/t 'jsfi 
<ami7Yvxifi^mn^'^m\zu*)^xf>n^o 

->;^xi*«4»Ttt«afilf^©-SI5«0iJA«7 H 

^, ^tuffls?m^^^v;^xA®^i$75^ 
TB<!5:<!:^>#Ae>nf), cne.®s^iSf»fpe* 

t U SSt) L< tt-€-n&ffltJfc;<* U ->XtA© 

^cMoTSiisnssaxx hgjEi!)i^^£i6jfr^«sj5 



15 

^ U gS t <fc ^ ^ U v-Xt" A*t:^»^tt;< t U 

[0 0 2 0] HI 0«*l6WOSg7CD||JSW**T. 1^ 

^l-gU©?^';/ 2 3 *tA*Sn-5 t^JcStt^ 
1 ® * U t ^ 2 ©i|4»flc>l ^ ij ttl^l^ 

\z-:f a^y L./it^^i 6 r-^itm^ntin^o c© 

JSm. mi©*^^;<^'Jlc^^B6^*^*0, ^1ii^*^^f= 
J£LTViS«-&l±^ 2 ©^^^* U ©4#3£©?^ffii8l*t 

7^-fe;^$n-5, *iijBfjT?ttS2©^|i«#>ttu«J^ 

•:fmizt>tz^mwiipt:ty^^^^%&m^t^t>if3: 
^'^T{^±mm'cm^-ct?>. tfit>*>m\<D^oizm 

SilS**^ 2 ij S 75'-fe;^-rs <fc 5 ail 

f^*i;5:VJ©T. ^2©H^««:^tU©Tp«;<*'JttBt 

^^:«@;*<K*•fflL/»Ji*7^'■tx$n•5, 
m 1 ©i|i«^*t^ t IJ tm 2 ®*^^^^ t 'J (ct)^c?.x- 

^'©XtBAIIif^Ttt. mi©i|i««cpit'J©SB077 

U :/n ^ 3 6 t) U < »^ ^ 'J >y i7 3 7 
tt^bL, ;!lvr?m2©i|i«flw^^:iJ®^li>(^iJ::/D.yi7 
3 7 *77i^lf>;/ h 8 2 b^)L<^^-aH:$l^^e«^Jt}Stt 
$•B■?)©•e±IBIt^§S!tgi:*IC/'^7-0?Ng$a)^■^.;l 
tA^Tt^, «i^ffl^©S2©^|4^#^^U*t^ 



(9) #H¥7-8 56 9 1 

■r?)*^ «tj§ffl^©asc®5^>>^s-s^Tffi<4L-?-n 

-enJCtE1tLfc77^k'-> h 8 2 a fcL< a-stttsiu 

^7 <D^mm\znvxw!^Lx^0i^\ ^om^imB 

*^^0 7©i1.g|5«^ 1 8<£±iB«#5^y:'»tt«^2 
3' ]zst^^. *;t¥««^>tt'JSe2®%fiS«?lil 
K3 l«5^5/:/SiRM^2 3£A*tUT, yy^iiy 
h82a, 825^^010 IC^TJ: 5 ^S,^-?«fig-r 
i(? n«SK *;t08©||SS0iJlc:*L.fcI/O^i3g|AlHl 

IJ&2 0©#ira2fcrXBi9©gexx H^ESitg®<^jD#»c 
Ji«5, ?y::^S5;ffi^2 3«-7'f^a3>fcra-^'^© 

fcffi^ 5^ 2 3 • a^^^*^^ ^ IJ gs*^ 

TfeSo 6(±©ffi^£{:J;oT. ge©^«;<*'J*t7pJ£ 
Lfcig^Hffl¥©l!5^S0^SfflT^5©-e. Se3fe©:t 
:/Jt*[Hll^«^£t±©*g* O |Bl±*J}ffl#sn 
a? *fcHl®^lfi0ilCH:^Tm2®#«ft^€U®i^ 
ffif;* t U »7i^-ir;!^l^M*tJi|g3n«. 

[0 0 2 1] Ell l}if¥^immm^<DUi^y^\ZfHM. 

3n^#^#^;*t'jsie®^8®*is«fijs^-r. 1^01;: 

:feViT, 1 1 OttT'n-fei/iJ-. 1 3 6«iESptt'J:^n 
y , 112 «^a%fi|lg&. 1 1 4 (4^ffl|;t t U 

11 8«*ji^m 1 2 0 Hffi»®7 H UXfi 
^!4^?)&^7 H I/XAX. 1 2 2 ttffiSc©x-^fi^*^ 
e);ft-2)X-^'A*XS*-r. Sifcl 0 8Jl7^D-k-;/-y-l 1 
0, iE«jitU:/ny^l3 6, *a5t:SleI»ll 2& 

V ^XhK). 1 0 6 H^IC±t2iia«tE:/o -y i7 1 0 8 

1 0 8®iES;>t^'jyn2/i' 1 3 6tt. 7Hl':^A 

X 1 2 0 ty'-^nT. 1 2 2 ^ithx^(r>^mm.zfu 

1 0 8®iES;<^U-:^D>y^ 1 3 6i:T-^®ii§ 
«*tfT^j:t>n-5. ^•®ER. lllli-pe«IISt^c*J^€U® 

1 1 £fflv»T*5!gi®iif^siJi?g-rs. *a^iiiii 1 

Z\l%Wm.-^uv^\ 0 8®aS®iE«;'^t'J:/D-y 
4» ^7 1 3 'axz'mifih^. ^■©«4^*^i&^lf:/a>yi? 1 0 
8®^it^t'J:^n->^ 1 1 4-r^Sf-5«-&lc. ffl® 
ifta«lt6:^nyi7i 0 8®^{i^^u:/D>y^i 14® 

gd^l 1 2®^B§7HP;^fflRt/77i'tr>>h^fi± 

Ecn^T®sijfitiyt!^^®«i;g:-t?sij[S$n^. cnc 

iO, iiaat6:/a<yi7i 0 8®F.«;»l^U:/nyi7l 
3 6«|^:/'D<yi7 1 0 8WOffiS*i»*»BlffitJS^. «i« 

A«*ai^(i^i 1 ^im\Q\zmtm^^v^^'m 

^2 3' i:l^fil»C«te-rs«^, il5ii;tt7i7-feXi^F5i£: 

50 ^sutfe-cfr*. *;fe^Tt)b<«iJJ5fr5e&® 



— «SQ— 
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^^^"^^iZfUyi; 1 1 4ttDv-yi7-f >>t^'J I 0 6 

©iia«ffi:/n -/^^ 1 0 8 TBI 1 0 cs-rtt^a)iia« 

i7 1 0 8 5:ff».i>lC«|^$nfc:T;l/5^yn-fe>;/1}-|wfSfflL 

fc«an7*5. ;i®«itg:/ay^ 1 0 8ttisa'bi/<tt;)t 
€ U fll^SJto □ V 5^ i7 'f ij 

[0 0 2 2] }iK±.<D^mmt\t. ^M^^=t^}m.m\z9v 
m»:^^^)mm\z9v^tii&i-wm\>^tis.t>%t^>T'>t 

>f\iv Y<r>m.-^\z'm'^^^x^<Jii.o\z-^Wil^y^\ S-f 

YV7.ii^Kn^xi^h. =i-v:f'mm^2 2,\zj^ 

?&fiHtU. 75^o||2©i|iJ»«:>l^Ut&-5^5^y:/CD^ 
J: D . ±EB«!ettS nfcS 1 iM 2 * U O 

a^t&;5:li*#Ot)i:T«[2S^n5. SIT? 
Jg'<fc«SiF«?®^RS7 HUX 8 0 bRtfla#S<#^"r 

S±T-Nfei4$-&, -S«M^®:/o^^^A/Jtii[gB 
®-aitlJ49j:tiig^tr«^^5^-/ :/^S*?/#SS?<!:-r 

1 ®#^ft:>i ^')tm2 (D^mi^^ ^ 'J u :/ 
P i/*J^>ttSlt&s fp^i;-5iB»««s©ffi«S 

«. S2®¥^«:^^:U<ll®±iE«a?i:fillIKl o*^« 

[0 0 2 3] *^WICct5#Ji#;<*US@effi 
Sc®i|iS(*:p^tiJ^fi{Cj;^i/XxAlr*3tiT, 15^^ 
:/®^l ®*^pt^ U tl«Sffi¥i:a5^!>;5:< tfe 1 
^ y •:f<Df^ 2 ®¥^ft^ t U § 1 O® i^Jl'-T't bT. 
$^IC'e®ffi5«[iar!&llil-r-5fcJ?)C, ^J6«i:®7v 
i^ts/ h8 2 b<£:/ni^7A/ifcS^g6i 6tipif-rn« 
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ffl®^g|5^i^&®S^^¥^^^;<*'JgS. Sfea^^ 

±i2*l6W©IU6Mttr4Sa<SfflT#S. 
[0 0 2 4] ^Tz. :^^mr}imi<D'^mi^^=E')'&ZS 

m 2 ® ¥^^^j;< t 'J ®§-<r b < \mmm t 
6®r&'irHtt®iiJD**#x.e>n?), mz 

\Z7^tii o \zm 2 fS®ii^^^gS 0 oipjijastcjf^ 
T, •5-©a8tx^'J-;'htt/h-e»«. ■^ib\t^n%^^ 
#0:^*UgBt4. ■t®;<^'J-k;V*iDRAM-feJH^^ 

«OBia *«£*© V-^%hL < \t%%Xt- 'J U a > 

^ 'J U -b;V®m*®fc*©ig 

mjEEHJafflt>u<«Mffliffl®4?>x-< K^sii 
ip©^>b u < tt^i-iK7 H V7.m. xm I /o<g^«s 

SSfflLT, ±fa;^t'J-fe;Hc<fc5yni^5A^^®# 

^Sn5¥^*t:^^UggHfsi^:^n-fex®^M*<ll 
ifiT*5©T*»lflO*»#^l*U«B»C»aT?&*. 

[0 0 2 5] >-7>T-ACi5lt^|j[iSI!if^«gS® 
¥^«J/^'J^B®:kPlS^&|!i?Sbm ^fz\mmm(D 

m&\z^\^xhx^^. cinn. f!p^±ie©«aw<c» 
7Ltxn$^tii^c *;rc::n&®#a*B->;^xAfcifl 

^a=tJ td® y :/ttSII:*V^T t>T'# ^, 

■€-®«^B->xxAfl;1-s*«li§i^;u-:/®iEKi;ffi 

^©^RSlfltt*«4>!i^n«^K -€-OJi^©vX7"A«i^ 

\tm.\zii^M&^t^m^. it.m:^9L^-k^mm». 

®i^S«efflL;5:Vi«-&> tie«®:i->5^-y:/7i:S[5|ifS{^^ 
0^li^^'J:^n-;^®liaft«effll//5:Vitt, m 

□ ifyAmi'iM^^x^ V :/©rt8i5iHi!S®^a-ca)£-r 

n«SK SI:^T. *®^?^jiDPbfc;i<!:»Cj:4ea 

[0 0 2 6] ;4*5. *%?Btt±f3*ffi«sjJCl8«$nSfe 
®-e«?iV^ {sil;^.ff, ->XTA®m m ;<*USI 

S fc^ 1 2 ©i|£S#^ ^ U ©«J«d^JI»5T*o T 



— jwn— 
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© 7 A tt l^— tf 3ie, «mic:<fc sfilSt) V < \tmn 

iCi^rSlf^CO^Xx ^^^^^^ >Jgll©||)f^^- 
[0 0 2 7] $St±Ertt. ^f^«*^tU^B®Am 20 

OM, EPROM, EEPROM&;[;-fe}B4i!©77 
y->jL;**U^0^»^tt;<€U, DRAM, SRAM 

[0 0 2 8]-*. hisi,%%m\mxmmvpmm. 

(2 5 6 AW h. 5 1 2^^ ) 

tab, ^sr-5ae©;^*'j5^-:/7'©^<i>t^:U$iS! 

^^mL^hmz-fUv^ (4KA'-f SKn-fh, 
) »fiT?«SS«abT«arT#5C:t»B5 

[0.0 2 9] 15"-;/7'lriE«^tU:/n-yi7i:^ 
yi'34tii>«r©^*U-:/Dyi7tbT»^ji^(^. ^fflb*« 

[0 0 3 0] *ig?^«±§fi{b^nfe^* 



#M¥7-8 5 6 9 1 

a? 

m^^=t*}mm\znhxh^mx^^^t\tmoi^xh 
b xmmt^ z tifi^% 5. 

[0 0 3 1] 

^f-y v\mmm•^mit^tmznr)-^L-■7mm 

tbTfefli<fcft, ?Bt«S5©li;*cS}fliffil-r5^«*^* 

5. set. SBOi|i^pCtUSS©na55^y:/SlR 

4^t§cfco«^bfe«^. =tBS«^«rl»5©^«^*>J© 

[0 0 3 21 :^^m^^m%'&.m^^=tnmm 

AWXTi^^bfcJi^tt, ^^ibTI^^Snfc^tU 

hmSTtS. *ifcm«*>b<tt->XxA)@!l(if 

©«iftAlHlSc©^IST^*-r5^IS(lti/ h*««t?^T 
$-5. i©jg«, »ai^llic*i|pJ±b¥«ft;tt<Jgg 

[01] *l5??©mi©IIJfg«3|ti*ifi^{i*c;t*Ug1g 

[02] fie*©a^B©^^i^^^:><^'Jg@^ffl^^fc^^u 
[03] 01 ^mit^it^v)tRm v\^7.tyyif\f. 

[04] 01©ii[^§a*Slftaj3-rsfci6©#^«^^t'J 
gB©^A4>*©0llTftS. 
[0 5] ;<t'J^>^a-;UC^i?fflbfe*^ia©m2©^ 

jg0!i*iftHjr^rc*©^D yi'ET^s. 

[06] ;<*'Jti^a-JUri£;fflb^c*%M©®3©^ 
ifi«i9£iiM-r5fc*©:;^n y i^HTftS. 

[07] ;)(tU^va-;HC«fflbfc*^ifl©m4©^ 
i5iB^T^75:J6©3^a J' 0-p*-5, 

[08] *f8M©ll5®^)l«aiSr^B^-r-5fc«>©:/ny 
i'0-?i&S. 

[091 *iiggg®S6©sijfifiai*si?«-r4/t«)©:/Dy 

[010] *f80J®m7®lliS«»l£ittM-r«)fc*®:/a 
v^mxh^> 

(HI 1] *58igo^8®||J6«^*mM-r-5fc«>©:^n 
[??^©I8W1 

2, 2', 2", Ml~Mn-i|i««c;)ltiJge. 3 

6, XZft-WSLi-'^^ilfUv^. 3 7, 114 -^|| 
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'j:/D«7i'. 1 e-T'py^A/ifciJSJ, 3 1-5L 

gSJ?llI8S. 10, 1 1 2-*a5tg|pI8S. 2 6-^(1 
^tUSIRm^, 8 0 a. BQh--;KM7YV7.m. 
8 2 a, 8 2 b-^^i'k*';/ 1-. %2-y=yf\ivV2, 
2b<DWm 2 2 3-9^-yyS 

5 0 -^ai^gg^m 18. 18 a, 18b 
2 2'-m7YV7s. 2 8-iEa^^'Ja) 
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